Objectives: Currently, time of alcohol purchase is not part of the policies to regulate alcohol consumption in South Korea. This study was conducted to determine the relationship between alcohol purchasing time and alcohol use disorder. Methods: The survey for this study was conducted in geographically diverse regions of South Korea in 2012. Respondents' purchasing behaviors for both on-licensed (i.e., allows for consumption within the premises) and off-licensed (i.e., where alcohol is consumed off the premises) outlets and time of alcohol consumption were collected. Alcohol consumption patterns were examined using the Rapid Alcohol Problem Screen 4 (RAPS4). Data were also analyzed by age, gender and purchasing time. Results: Results showed that among the off-licensed premises, supermarkets appear to be the most popular venue while for on-licensed premises; alcohol was generally consumed inside hotels/pubs regardless of age and gender of the purchaser. Purchasing of alcohol was highest during the day and early evening period (9:00 a.m. to 9:59 p.m.). Females are most likely to abuse alcohol than males during the early morning period and is that period after 12:00 midnight. Conclusion: Analysis suggests that the survey instrument used in the International Alcohol Control Study is being used to collect data on alcohol purchasing time consumption; therefore, the potential is there to provide accurate results to contribute appropriate policy responses to reduce alcohol related-harm.
INTRODUCTION
Alcohol abuse, which is a form of substance use disorder, is increasing worldwide and consequently having adverse social and economic effects on individuals. According to the World Health Organization (WHO) in 2004 and the National Collaborating Center for Mental Health, certain factors are predominant, such as the quantity of alcohol that an individual consumes and the frequency of consumption. The age of first consumption, length of drinking behavior, consumer's gender, and health status vary across cultures and nationalities [1, 2] .
Some studies report that when alcohol is more readily available in society, there appears to be a higher average rate of consumption among its population. In Australia, freestanding "bottle shops" were gradually introduced and alcohol consumption increased markedly. At the same time, grocery stores and some convenience stores have been allowed to sell alcohol in many parts of the country [3] . Recent studies have found that higher levels of drinking are associated with the higher density of off-licensed alcohol outlets [4, 5] . Thus, these studies highlight the possible implications of alcohol outlets being proximally available.
Many countries have increased the availability and affordability of alcohol products as the level of consumption rises to historically high quantities. For example, in the United Kingdom, an increase of nearly 65% in alcohol affordability was recorded between 1980 and 2006 [6] [7] [8] .
Lower alcohol prices are expected to lead to higher consumption, which is detrimental to health [9] . Records also show that the increased affordability of alcohol over recent years has been a major reason for the constant rise in drinking and health problems [10, 11] . For example, in South Korea, "soju" has an alcoholby-volume level of 30% to 35%. Moreover, it has a relatively low price; that is, a typical 375 mL bottle of soju retails for 1,000 to 3,000 Korean Won (USD 0.88 to 2.65) [12] . Consequently, its popularity has ranked South Korea as fourteenth among the Organization for Economic Cooperation and Development (OECD) countries regarding the total alcohol consumption per capita in liters of pure alcohol according to the WHO in 2015 [12] . However, while alcohol consumption is regulated by a required legal age to purchase it, there are no existing policies regarding the time that it can be purchased [13] . Korea's retail licensing system for the sale of alcohol is inadequate. Small stores are allowed to sell alcohol 24 hours a day.
A study in Sweden analyzed the effect of the extension of the selling period in alcohol retail shops in both selected trial areas and the entire country from 1995 and 2011 [14] . It was found that when the time of sale was adjusted, resulting in an increased accessibility to alcohol; there was a similar increase in alcohol consumption.
With regard to the social impact of alcoholism, a study focusing on the Brazilian city of Diadema [15] investigated whether limiting the hours of alcoholic beverage sales in bars had an effect on the incidence of crimes and violence. Using a time-series analysis, the investigators found that restrictions on drinking hours led to a dramatic decrease in murders and assaults, specifically those against women. Other studies have shown that alcohol use, which may include excessive drinking or binge drinking, is related to risky sexual behaviors, suicide, use of illicit drugs, being a victim of dating violence, and other adverse consequences [16, 17] . Thus, limiting accessibility of alcohol in terms of purchasing time has very significant implications for protecting the sense of safety, especially in areas where violence is commonplace, and women's well-being is in danger.
It can be observed from this literature that affordability, location, and time of purchase are elements impacting alcohol consumption. When alcohol consumption is greater, there is similarly a greater number of excessive drinkers in a population and consequently, greater adverse health and social problems occur [18, 19] . Furthermore, along with cultural variables, and genetic and physiological risk factors, environmental elements, such as availability and pricing, have also been identified as prognostic factors for alcohol use disorder (AUD) [20] .
While numerous studies on alcohol policy have been conducted, mostly in Western countries [21] [22] [23] [24] , not many studies have explored the relationship between alcohol purchasing time and AUD in Asian countries, including South Korea. Thus, this study intended to determine the effects of alcohol purchasing time and its relationship as a predictive factor to AUD in Koreans. This study aimed to provide additional data and information for responsible policy-making to address the issues of alcohol over-consumption.
MATERIALS AND METHODS

Study design and sampling
A cross-sectional design was used in June to July 2012 by the researchers from the Korean Institute on Alcohol Problems as part of the International Alcohol Control Study. A representative sample of 2,031 alcohol consumers (male, 1,079; female, 941), aged 15 to 65 years, who live in geographically-diverse regions of South Korea completed the questionnaires and interview process. This study was approved by the institutional review board of Sahmyook University (SYUIRB 2011-018).
Information about the location, quantity, frequency, and estimated volumes of alcohol consumed within the past six months, as well as the typical time of the day when purchasing occurred, were collected and measured as determinants of the underlying relationship between purchasing time and alcohol use disorder. The location was categorized into two different premises: confined or on-licensed premises and off-licensed premises. Confined or on-licensed premises are those where alcohol is bought and consumed within the same establishments (e.g., hotels: includes pubs; clubs: nightclubs, sports clubs other clubs, groups or meetings such as RSA, Rotary, hobby groups or committee meetings; restaurants: cafés or coffee shops are included in the restaurants; other venues: other clubs, groups or meetings such as RSA, Rotary, hobby groups or committee meetings; convenience stores). On-licensed premises include outlets or shops in which alcoholic beverages are permitted to be sold and consumed. Offlicensed premises refer to locations where alcohol is purchased, which includes liquor stores, supermarkets, and grocery stores, and then taken to another venue for consumption.
Purchasing time was divided into three periods throughout the day: day and early evening, late night, and early morning. The "day-to-early evening" (9:00 a.m. to 9:59 p.m.) refers to when everyday activities are performed for regular responsibilities, such as a job, and relates to when people take part in joint activities that are usually for pleasure, like having dinner gatherings with coworkers and supervisors. The "late night" (10:00 p.m. to 11:59 p.m.) refers to attending extended school or job-related activities, a night out with friends and close family time, and preparing for sleeping. The "early morning" (12:00 a.m. to 8:59 a.m.) is when ordinary activities are performed, during the earliest part of the morning and before going to work, including sleeping and preparing for work and other occupational activities.
Instruments
Rapid Alcohol Problem Screen 4 (RAPS4) is a four-item version of the RAPS. It was intended to maximize sensitivity in detecting alcohol dependence in the past 12 months. It improved the effectiveness of the original (RAPS) instrument because it is succinct and the respondents need not be asked additional items after screening positive on any of the four items, with the exception of gender or ethnicity [25, 26] .
The behaviors of those who have alcohol problems were identified with the following questions: (1) During the last year, have you had a feeling of guilt or remorse after drinking? (Remorse); (2) During the last year, has a friend or family member ever told you about things you said or did while you were drinking that you could not remember? (Amnesia, also called blackouts); (3) During the last year have you failed to do what was normally expected of you because of drinking? (Perform); and (4) Do you sometimes have a drink in the morning when you first get up? (Starter also called an eye-opener). The four questions are considered positive on the RAPS4: which means that a "yes" response to any one of these four items indicates the respondent has alcohol use disorder [26] .
Statistical analyses
The data gathered from the respondents were subjected to analysis using the Statistical Package for the Social Sciences (version 20.0; IBM Co., Armonk, NY, USA). Cross-tabulation and logistic regression analyses were used to determine the strength of the relationship between the factors, and chi-squre test was used to examine whether the differences between the specific variables were statistically significant, at p < 0.001 and p < 0.05, respectively.
RESULTS
The demographic characteristics and other descriptors of the respondents are presented in Table 1 . There were 2,031 participants, with 1,079 (53.13%) males, 941 (46.33%) females, and 11 (0.54%) missing who live in geographically-diverse regions of South Korea. More than half of those who purchased their alcohol from off-licensed premises had usually bought it at a supermarket (60.27%), while 772 (31.40%) had purchased it from small grocery stores, and 205 (8.34%) had purchased it from bottle shops. Less than one in 10 respondents had purchased it from a winery, a dairy, or duty-free, or on the Internet or phone, which is a negligible percentage of off-licensed premise sales.
People drinking in on-licensed premises purchased the alcohol they consumed in hotels or pubs (35.84%), about 21.42% bought drinks in restaurants, and 19.84% bought alcohol in clubs, where the alcoholic beverages were bought and consumed on site. Of the participants, 12.12% bought alcohol and drank it in convenience stores, and 10.78% bought alcohol and consumed it in other venues. The proportion of respondents by gender who purchased alcohol from off-licensed premises and the time that they purchased the alcohol are shown in Table 2 . Regarding gender, females (n = 688) and males (n = 788) were more likely to buy alcohol from supermarkets (n = 1,476) during the day-to-early evening time (9:00 a.m. to 9:59 p.m.). Among the off-licensed premises, supermarkets had the highest amount of alcohol purchases by participants, followed by small grocery stores (n = 769) and liquor or bottle shops (n = 205). The day-to-early evening time duration was observed to have the highest purchasing time of alcohol across all premises.
For the on-licensed premises, the majority of respondents consumed alcoholic drinks in hotels (n = 1,282), followed by restaurants (n = 767), clubs (n = 648), convenience stores (n = 433), and other venues (n = 346). Female (n = 565) and male (n = 717) participants preferred to consume alcoholic beverages inside hotels and pubs. The results revealed that consumption of alcohol decreases as the length of time duration also decreases, which was found for participants who drank in hotels and convenience stores alone. However, for such locations as clubs, restaurants, and other venues, the most frequently purchasing was found in the day-to-early evening time, followed by late-night time and early-morning time alcohol purchases. The comparative analysis of buying time by gender in terms of location was profoundly affected by those in hotels and pubs, and was statistically significant in such places as clubs and convenience stores, but was not significant in restaurants or other venues. Table 3 shows the relationship between the off-licensed premises and age group and time of alcohol purchase. The age group of 16 to 19 years had the highest amount of purchases from supermarkets (n = 169), followed by drinks purchased from small grocery stores (n = 154) and liquor shops (n = 27). Those in their twenties, thirties, forties, and older had similar results to the youngest age group. Regardless of age and time period, the procurement of alcoholic beverages from supermarkets (n = 1,479) was the highest, followed by those from small grocery stores (n = 770) and liquor shops (n = 205). All purchases of alcohol were recorded according to the time divisions described in this study. Results revealed that the amount of purchases was the highest during day-to-early evening time, followed by purchases during late night and then early morning regardless of age and location.
The results for the time of alcohol procurement in on-licensed premises by age group showed that all age groups purchased their alcoholic drinks in similar locations, with the hotel and pubs ranking first, followed in order by restaurants, convenience stores, clubs, and other venues. Except for the youngest age group, the highest incidence of alcohol purchase, compared to late night, was found in the early morning when it was consumed in clubs and restaurants. These results were highly significant based on the statistical analysis. Values are presented as number only or mean ± standard deviation. **p < 0.001. Values are presented as number only or number (%). *p < 0.05, **p < 0.001. The average volume reported per drinker in the previous six months was 5,400 g for men and 3,600 g for women. Statistical analysis using the one-way analysis of variance (ANOVA) showed that males are heavier drinkers compared to females with a mean and standard deviation of 193.45 ± 186.42 (Table 4 ). All age groups showed statistically significant alcohol consumption patterns in the previous six-month period.
The results from the RAPS4 revealed that more males in South Korea have AUD than females. Those who belong to the 20 to 29 years age group were more likely to have AUD compared to the other age groups. Tables 5 and 6 show the results of the logistic regression of those drinking in off-licensed premises (n = 2,459) and on-licensed premises (n = 3,608), in which respondents were allowed to give multiple responses. The group in their twenties showed a p-value of 0.045, indicating a significant difference, and showed a significant difference in the on-licensed odds ratio. Among those purchasing from off-licensed premises (liquor shops, supermarkets, and small grocery stores), females were about twice more likely to have AUD than males in the day-to-early evening time. The same scenario was found for those purchasing from onlicensed premises (hotels/pubs, clubs, restaurants, other clubs, and in front of convenience stores). Females were about 2.2 times more likely to have AUD than males in the late-night period.
DISCUSSION
This study is anchored in public policy changes regarding the main ways in which alcohol is supplied, promoted, and consumed, through these levels of consumption, and the related harm [27] . It could facilitate the behavioral assessment of alcohol drinkers regarding consumption, based on the International Alcohol Control Study [28] .
The results of the present survey of gender, age, and purchasing time reveal that a high proportion of females obtained alcohol from 12:00 p.m. onwards from supermarkets, followed by the young people aged 16 to 19 years. The analysis of the purchasing time in the on-licensed premises by gender and age demonstrated that males were more likely to buy alcohol from 12:00 p.m. onwards in hotels. Young people, aged 16 to 19 years, bought alcohol more frequently from midnight onwards in hotels and pubs, convenience stores, and other venues, while those aged 20 to 29 years more frequently bought alcohol in clubs during the same time period.
The results of the one-way ANOVA for the total of absolute alcohol volume consumption within six months suggest that males consumed a larger amount of alcohol than females, with the mean and standard deviation of 193.45 ± 186.42. Moreover, all age groups reached statistical significance with regard to alcohol drinking patterns during the previous six-month period. It was also suggested that males and all those in the age group of 20 to 29 years are more prone to alcohol use disorder than females. According to Wilsnack and Colleagues, high-volume drinking is more consistently prevalent among males than females. It is, therefore, evident that the gender difference in terms of alcohol consumption remains universal [29] .
Based on this study, when the time of purchase is taken into consideration, alcohol consumption reflects the lifestyle and traditions of Koreans. Becoming aware of the effects and outcomes of alcohol use played an important role in the drinking behavior of those who participated in this study. As Korea has no policy for when people can legally drink, people may drink at any time during the day.
Moreover, this study found that there are more female drinkers after midnight. In South Korea, the national statistics show that the rate of drinking among women has increased from 33.0% in 1993 to 59.5% in 2001 [30] . As young women are expected to work outside of the home for financial reasons and for self-actualization, they attend company dinners that involve drinking [31] . Kim and Kim [31] discovered three phases of a woman's drinking behavior that are driven by certain motivations: (1) positive experiences, (2) coping with negative emotions, and (3) needing alcohol to function. This has resulted in traditional social values and norms changing to reflect the reality of the contemporary woman's role in society.
Some countries have found that controlling supply and availability, reducing demand, managing problem drinkers, law enforcement for irresponsible drinking, and other related means are required to intervene in, and mitigate, alcohol-related problems [32] . In the same way, the current study hopes that more efficient methods are implemented in response to the findings.
In Ireland, revisions have been made to their past laws regarding the time that liquor can be sold, through the 2000 Liquor Licensing Act, which allow outlets to serve alcohol until 2:30 a.m. plus 30 minutes of drinking-up time in nightclubs [33] [34, 35] .
Korea has no historical background regarding a drinking curfew. The lack of well-articulated policies to limit drinking reinforces the importance of publishing data and encourages re-searchers to explore possible changes in alcohol use. Policies for prevention should target harmful drinking patterns. For instance, in Finland, stores may sell alcohol only between 9:00 a.m. and 9:00 p.m. and all of the leading grocery stores ask for identification if the customer appears to be under 30 years old while drinking in public is prohibited in Norway [36] .
The WHO's global strategy recommends regulating the supply and sale of alcohol through legal and policy interventions [37] . In a liquor licensing system, licenses are granted by governments to a retailer or business for the selling and/or supply of alcohol [38] . Licenses operate as a form of contract between the government licensing authority and the license holder, in which the terms and conditions for the sale or supply of alcohol are established in liquor licensing legislation. Infringement of a license or licensing laws can be penalized by a loss of license or financial penalties [39] . A liquor licensing system is a common way to regulate the supply and sale of alcohol. Korea's retail licensing system for the sale of alcohol is ineffectual. Small stores are allowed to sell liquor; thus, alcohol is available 24 hours a day. In order to prevent alcohol problems, it is necessary to provide actual policies for the reduction of alcohol consumption [27] . This research strongly suggests that the Korean government must adopt the policy of a retail licensing system by national legislation.
Alcohol is not an ordinary commodity [27] . Constant awareness of the adverse effects should be encouraged in the community. Based on the results of this study, a conclusion can be drawn regarding the effect of alcohol consumption in on-licensed and off-licensed premises. Purchasing alcohol at later times in the day is a problem in South Korea. This preliminary analysis suggests that the survey instrument used in the International Alcohol Control Study for collecting valid data of the time of use can potentially be used to provide data [40] for an appropriate policy that will protect health, prohibit possible accident and disability, and address social problems consumed by a population, and the high-risk or harmful use of alcohol [27] .
This issue deserves to be discussed by South Korea's policymaking body. Thus, Koreans have to consider the significant implications of the harmful effects of heavy alcohol intake. Furthermore, the findings of this study indicate that the suggestions of the relationship between the times that alcohol is purchased and consumed could have a substantial impact on making policy responsive to alcohol consumption and abuse. Therefore, this study recommends that the Korean government establish policies to adopt a retail licensing system in agreement with national legislation.
This study is limited by its cross-sectional design and lack of discrimination between weekday and weekends in the design. Drinking on weekends may include distinct behavior patterns that differ when drinking on regular weekdays. This can be another area of interest for future studies especially in cultures with more permissive alcohol use on certain days. However, it is strengthened by the use of the International Alcohol Control Study questionnaire, an internationally-validated assessment tool. For instance, the results for drinking rates (53.4% males and 46.6% females), derived from the assessment, are similar to data from the multinational Genacis project showing high-volume drinking was more prevalent among men than among women [41] . However, it should not be overlooked that this study has recorded certain times when women were much more likely than men to engage in drinking behavior making them more susceptible to AUD under certain conditions. This should also be included in future research focusing on women. Moreover, the diversity of locations where samples were randomly selected is another advantage as it would represent the entire Korean culture.
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